Key indicators: single-crystal synchrotron study; T = 95 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.042; wR factor = 0.115; data-to-parameter ratio = 8.2.
In the title compound, C 14 H 25 NO 11 Á2H 2 O, the primary hydroxyl group connected to the anomeric C atom of the Nacetyl--d-glucopyranose residue exhibits positional disorder, with occupancy factors for the and anomers of 0.77 and 0.23, respectively. The two torsion angles (È and É) and the bridge angle () that describe conformation of the glycosidic linkage between the galactopyranose and glucopyranose rings are È = À81.6 (3)
, É = 118.1 (2) and = 115.2 (2) . Two water molecules stabilize the molecular packing by forming hydrogen bonds with the saccharide residues.
Related literature
For the synthesis of the title compound, see: Kitaoka et al. (2005) ; Nishimoto & Kitaoka (2007a,b) . For the conformation of saccharide rings, see : Cremer & Pople (1975) .
Experimental
Crystal data Table 1 Selected bond and torsion angles ( ).
Table 2 Hydrogen-bond geometry (Å , ). 
Data collection: UGUI (Structural Biology Research Center, 2005 ); cell refinement: HKL-2000 (Otwinowski & Minor, 1997) ; data reduction: HKL-2000; program(s) used to solve structure: SHELXS86 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
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2-Acetamido
It is widely accepted that oligosaccharides other than lactose in human milk (human milk oligosaccharides, HMOs) play a key role in the growth of Bifidobacteria in the gut. Bifidobacteria, Gram-positive anaerobes, are considered to be beneficial for human health. Recently, a unique metabolic pathway specific for lacto-N-biose I (Gal-β1→3GlcNAc, LNB) was found using Bifidobacteria (Kitaoka et al., 2005; Nishimoto & Kitaoka, 2007a) . LNB is one of the basic core disaccharides of HMOs and is suggested to be a bifidus factor. (Table 2) . Two water molecules stabilize the molecular packing by forming hydrogen bonds with sugar molecules in three dimensions.
Experimental
Compound (I) was synthesized from sucrose and GlcNAc by the concurrent action of four enzymes: sucrose phosphorylase, UDP-glucose-hexose-1-phosphate uridylyltransferase, UDP-glucose 4-epimerase, and lacto-N-biose phosphorylase (Nishimoto & Kitaoka, 2007b) . Single crystals suitable for X-ray analysis were obtained by slow diffusion of ethanol into an aqueous solution.
supplementary materials sup-2 Refinement
The anomalous scattering signal of (I) is too weak to predict the accurate absolute structure. Therefore, the merging of Friedel pair data was performed before the final refinement. The hydroxyl H atoms in the saccharides and water molecules, except for H72O, were located in a difference Fourier map. The H72O atom was positioned using the HFIX 83 instruction in the SHELXL97 software package, with O-H = 0.84 Å. These hydroxyl H atoms were subsequently refined as a riding model, with U iso (H) = 1.2U eq (O). The methine, methylene, methyl and amide H atoms were positioned using the HFIX 13, HFIX 23, HFIX 137 and HFIX 43 instructions, with C-H = 1.00, 0.99, 0.98 and 0.88 Å, respectively. These C-and N-bound H atoms were also refined as a riding model, with U iso (H) = 1.2U eq (C) for the methine, methylene and amide H atoms, and U iso (H) = 1.5U eq (C) for methyl H atoms. Figures   Fig. 1 . Displacement ellipsoid plot and atomic numbering scheme of compound (I). The ellipsoids are drawn at the 50% probability level, and the H atoms are shown as small spheres with arbitrary radii. Broken lines indicate hydrogen bonds. The minor conformer of the disordered part has been omitted for clarity. Symmetry codes: (i) −x+2, y−1/2, −z+1/2; (ii) −x+1, y+1/2, −z+1/2; (iii) x+1/2, −y+1/2, −z+1; (iv) x−1/2, −y+1/2, −z+1; (v) −x+1, y−1/ 2, −z+1/2; (vi) x, y+1, z; (vii) −x+3/2, −y+1, z−1/2.
